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Abstract: The available estimates reveal that 20–50% of adolescents report depressive 
symptoms, being one of the most prevalent health problems in adolescence. The aim of this 
study was to assess the prevalence of depressive symptoms in a community sample of  
13-year-old adolescents and identify associated features. Thirteen year-old adolescents 
attending private and public schools in Porto (n = 1,988, 52.2% females) were evaluated 
from October 2003 to June 2004 and completed a questionnaire including health behaviors 
and the Beck Depression Inventory II. A questionnaire on parents’ socio-demographics and 
clinical characteristics was sent home. Data were analyzed separately by sex. Odds ratios 
(ORs) and 95% confidence intervals (CIs) were estimated using logistic regression.  
The prevalence of depressive symptoms was 18.8% in girls and 7.6% in boys (p < 0.001). 
Boys with a family history of depression and girls with smoking habits had a significantly 
increased risk of depressive symptoms (OR = 2.18, 95%CI 1.00–4.71; OR = 2.34,  
95%CI 1.46–3.76). Menarche at an early age significantly increased the risk of depressive 
symptoms. The characteristics most strongly associated with depressive symptoms were 
family history of depression among boys, tobacco consumption and an early age at 
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menarche among girls. The high prevalence of depressive symptoms early in adolescence 
calls for the awareness of public health professionals. 
Keywords: adolescent; depression; epidemiology; health behavior 
 
1. Introduction 
Depression is one of the most common psychiatric disorders of adolescence [1]. In European 
population samples, 4% of 12–17-year-olds and 9% of 18-year-olds were classified as suffering from 
depression [2]. Additionally, community surveys based on self-reported symptom scales have revealed 
that between 20 and 50% of adolescents exceed conventionally established cut-off points for clinically 
significant depression [3,4].  
Depressive symptoms, though not a sufficient criteria for the clinical diagnosis of depressive 
disorder, seem to be quite stable throughout adolescence, with individuals who experience depressive 
symptoms earlier in adolescence being more likely to continue reporting depressive symptoms  
later [5,6]. Depressive symptoms were often attributed to the normal stress of adolescence, however,  
it is increasingly recognized that depression often begins in this life period [4,7,8]. In present time 
cultures adolescence may be seen as a sensitive period, when youth begin to experience a desire for 
intimacy and an increase of both social and academic responsibilities, being a crucial period for mental 
health problems as cognitions and emotions may develop in a non-efficient way [4]. Depression during 
adolescence is predictive of both depressive symptoms and depressive disorders in adulthood. In a 
prospective study [7], in which a birth cohort of individuals (n = 1,037) was followed for 26 years, 
75% of adults at age 26 who met criteria for major depression, had already presented a depressive 
disorder in childhood or adolescence and only 25% had experienced the onset of depression in 
adulthood. Similar results were reported in another prospective community study of 274 adolescents, 
in which about one-fourth of formerly depressed adolescents experienced subsequent pure major 
depressive disorder, one-fourth experienced comorbid major depressive disorder, and one fourth 
remained free from depression recurrence, but experienced a non-mood disorder [8].  
Suicide is the most devastating outcome of depressive symptoms during adolescence and is the 
second cause of death in this age group in Western Europe [9]. Depressive symptoms may also affect 
the process of socialization, family relationships and school performance. Adolescents presenting 
depressive symptoms are also at increased risk for alcohol or substance abuse and antisocial  
behaviors [10–12]. 
There is a gender difference in the prevalence of depressive symptoms during adolescence but not 
at childhood; nevertheless, the specific age when this difference begins is controversial [1,13–16].  
The emergence of this gender difference in depression rates has been found to vary from as early as 10 
to 14 years of age [14,17] to 15 to 19 years of age [18]. The individual and family factors associated 
with depressive symptoms early in adolescence, in samples of the general population, are also 
controversial, with most studies including older adolescents, and the specific weighting of these factors 
is not yet known [5,19–23]. 
Int. J. Environ. Res. Public Health 2013, 10 5028 
 
 
The analysis of a large population based sample of adolescents at the same age is critical to 
understand this issue and the gender differences. This information can also contribute to the 
development of effective interventions to minimize impairments associated to depressive symptoms 
during adolescence and to prevent major depression. The aim of this study was to assess the prevalence 
of depressive symptoms in school students at 13 years of age and secondly, to identify individual and 
family factors associated with adolescents’ depressive symptoms. 
2. Methods 
2.1. Subjects 
Full details of the Epidemiological Health Investigation of Teenagers in Porto (EPITeen) have been 
described elsewhere [24]. In brief, participants were evaluated from October 2003 to June 2004, during 
the assembling of the cohort of urban adolescents born in 1990. Written informed consent was 
obtained both from adolescents and their parents or legal guardians. The study was approved by the 
ethics committee of the São João University Hospital. 
We identified 2,787 eligible adolescents (2,126 in public and 661 in private schools). Forty-four 
(1.6%) could not be reached (missing classes during the study period) and 582 (20.9%) did not return 
signed consent forms and were considered refusals. This resulted in a 77.5% overall proportion of 
participation, similar in public (77.9%) and private schools (77.0%; p = 0.71), with 2,160 students 
providing information for at least part of the proposed assessment. For the present analysis, 172 (6.2%) 
adolescents were excluded because of missing Beck Depression Inventory II (BDI-II) information. The 
adolescents who completed the BDI-II were significantly different from the remaining participants 
regarding some characteristics. Their parents reported a higher level of formal education (28.7% vs. 
17.2%; p = 0.016, among boys) and not having history of depression (55.6% vs. 33.3%; p = 0.001, 
among girls). A lower proportion of girls were pre-menarche (9.3% vs. 13.6%) and sleeping 8.5 h or 
less was also more frequent among girls who completed BDI-II (31.8% vs. 23.8%; p < 0.001). 
Additionally, boys who completed the BDI-II less frequently ever smoked (19.0% vs. 38.5%;  
p = 0.013) and alcohol consumption was more frequent among girls who completed BDI-II (55.4% vs. 
25.0%; p = 0.015). No significant differences were found regarding the other variables analysed in this 
study. The final sample includes 1,988 students (1,037 girls (52.2%) and 951 boys (47.8%)). 
2.2. Adolescents’ Information 
The information was obtained using two self-administered questionnaires, created by the research 
team, and through a physical examination. One questionnaire was completed at school before physical 
examination, during the field team visit, and another was completed at home.  
The school questionnaire comprised information about health-related behaviors, namely tobacco 
and alcohol consumption, and physical activity. Concerning tobacco and alcohol, adolescents were 
classified in non-smokers/drinkers if they had never used; and as smokers/drinkers if they had 
experimented or if they smoke/drink regardless of the frequency and quantity. Relating to physical 
activity, adolescents were asked if they practice any activity, excluding school activities, and how 
many times per week.  
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Depressive Symptoms 
To assess depressive symptoms, the Beck Depression Inventory II (BDI-II) was employed. It is a 
self-report instrument for measuring depression in adults and adolescents aged 13 years and older.  
It consists of 21 items and each item is rated on a 4-point scale ranging from 0 to 3 [25]. Participants 
were asked to endorse the most characteristic statements covering the time frame of the most recent 
two weeks, including that day. Responses are summed, yielding a range of scores from 0 to 63, with 
higher scores indicating more depressive symptoms. The BDI-II was previously validated for the 
Portuguese adolescents [26]. The cut-off used to define adolescents presenting depressive problems 
was >13 [26]. Anthropometrics were obtained at school with the subject in light indoor clothes and no 
shoes. Body mass index (BMI) was classified according to the age- and sex-specific BMI percentiles, 
elaborated by the United States Centers for Disease Control and Prevention, as overweight (BMI 
between the 85th and the 95th percentile) and obesity (BMI above the 95th percentile) [27]. Age at 
menarche was self-reported and considered an indicator of pubertal development.  
2.3. Parents’ Information 
Parents were asked to complete a questionnaire, at home, providing information about them and the 
adolescent on social, demographic and health related items. Adolescents were classified taking into 
account the parent with a higher level of education and this information was used as a proxy for 
socioeconomic status. In order to evaluate family history of depression, each parent was asked for a 
previous clinical diagnosis of depression, made by a health care provider. The possible answers were 
yes, no and do not know. Subsequently, the adolescents were stratified as not exposed to parental 
depression when both parents reported not having a previous diagnosis of depression and exposure to 
parental depression was considered when at least one parent answered yes. It was also considered the 
option do not know when both parents reported not knowing about a previous diagnosis or if one 
parent reported not having this diagnosis and the information of the other parent was not know or  
was missing.  
2.4. Data Analyses 
Separate analyses were performed for boys and girls, firstly using the BDI-II score as a continuous 
variable, measuring median and inter-quartile ranges, and secondly assessing the prevalence of 
depressive symptoms (BDI-II > 13), according to adolescents’ characteristics. Data was compared with 
Mann Whitney, Kruskal-Wallis and Chi-Square tests. Odds ratios and 95% confidence interval 
(95%CI) were estimated using unconditional logistic regression. P-values less than 0.05 were considered 
statistically significant. Statistical analyses were performed using SPSS version 17.0 (SPSS Inc., 
Chicago, IL, USA). 
3. Results  
The overall prevalence of depressive symptoms (BDI-II score > 13) was 13.4% in the total sample, 
18.8% in girls and 7.6% in boys (p < 0.001). The median score (P25–P75) of the depressive symptoms 
was 6.01 (3.00–11.00) and 3.00 (1.01–6.99) among females and males, respectively (p < 0.001).  
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Boys’ and girls’ median BDI-II scores according to family and individual characteristics and 
behaviors are listed in Table 1. Both boys and girls who reported alcohol consumption and girls living 
without both parents, with family history of depression, with an early age at menarche, sleeping 8.5 h 
or less and with history of tobacco smoke presented a significantly higher score of depressive 
symptoms, when compared to their peers.  
Table 1. Beck Depression Inventory scores (median and P25–P75) according adolescents’ 
characteristics, by sex (Porto, Portugal 2003–2004) (n = 1,988). 
 BDI-II 
 Girls (n = 1,037) Boys (n = 951) 
Characteristics Median (P25–P75) p-value ‡ Median (P25–P75) p-value ‡
Family characteristics     
Parents’ education, year     
0–6 6.99 (3.00–12.24) 
0.163 
3.00 (1.01–6.01) 
0.143 
7–9 5.12 (2.00–10.00) 3.00 (0.00–6.01) 
10–12 6.01 (2.00–11.00) 3.08 (1.01–6.01) 
≥13 6.01 (3.00–10.00) 3.16 (1.01–7.17) 
Household     
Both parents 6.01 (2.00–10.00) 
0.004 
3.00 (1.01–6.01) 
0.618 
Mother/father/other 6.99 (3.99–11.99) 3.00 (1.01–7.35) 
Parents’ depression     
None 5.00 (2.00–10.00) 
0.001 
3.00 (1.01–6.01) 
0.054 At least 1 parent 6.99 (3.00–11.99) 3.99 (1.01–8.00) 
Do not know 6.01 (2.00–9.01) 2.05 (0.00–6.01) 
Individual characteristics     
Age at menarche, year     
≤10 6.99 (3.00–15.75) 
0.010 
  
11 6.99 (3.00–11.99)   
12 6.01 (2.00–11.55)   
≥13 5.00 (2.00–9.01)   
Pre-menarche 5.00 (2.00–8.04)   
BMI †     
<p85 6.01 (2.00–11.00) 
0.228 
3.00 (1.01–6.01) 
0.813 ≥p85 & <p95 6.99 (3.00–10.00) 3.50 (1.01–6.99) 
≥p95 6.01 (3.00–13.00) 3.00 (1.01–6.99) 
Behaviours     
Sleeping duration, h     
8.5–9.5 5.63 (2.00–10.00) 
0.012 
3.00 (1.01–6.01) 
0.956 ≤8.5 6.99 (3.00–11.99) 3.00 (1.01–6.01) 
≥9.5 6.01 (3.00–11.00) 3.00 (1.01–6.01) 
Smoking     
Never 5.00 (2.00–9.45) 
<0.001 
3.00 (1.01–6.01) 
0.072 
Ever 8.40 (3.99–15.75) 3.00 (1.01–8.00) 
Drinking alcohol     
Never 6.01 (2.00–10.00) 
0.002 
3.00 (1.01–6.01) 
0.038 
Ever 6.30 (3.00–11.99) 3.99 (1.01–6.99) 
Physical exercise     
Never 6.30 (3.00–11.99) 
0.152 
3.00 (1.01–6.99) 
0.127 
≤1 time/week 5.00 (3.00–9.01) 3.00 (1.01–6.01) 
2–3 times/week 6.01 (2.00–10.00) 3.00 (1.01–6.01) 
≥4 times/week 4.49 (2.00–6.99) 3.99 (1.01–8.00) 
Abbreviations: BDI-II, Beck Depression Inventory, Second Edition; BMI, body mass index (calculated as weight in 
kilograms divided by height in meters squared). † BMI was classified according to the age- and sex-specific BMI 
percentiles, elaborated by the United States Centers for Disease Control and Prevention. ‡ Mann Withney or  
Kruskal-Wallis tests. 
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Adolescents with a history of tobacco consumption presented a higher prevalence of depressive 
symptoms (Table 2). The relationship between living with both parents and depressive symptoms 
approached significance for boys, with boys living with both parents less likely to exceed the BDI-II 
cutoff score. The relationship between living with parents and depressive symptoms was not 
significant for girls. The relationship between parent history of depression and depressive symptoms 
was not significant for either boys or girls (Table 2).  
Table 2. Prevalence of depressive symptoms (BDI-II > 13) according to adolescents’ 
characteristics for girls and boys (Porto, Portugal 2003–2004) (n = 1,988). 
 Girls (n = 1,037) 
n (%) 
 Boys (n = 951) 
n (%) 
 
Characteristics BDI-II ≤ 13 BDI-II > 13 p-value ‡ BDI-II ≤ 13 BDI-II > 13 p-value ‡
Family characteristics       
Parents’ education, year       
0–6 226 (27.6) 63 (34.4) 
0.199 
191 (22.7) 24 (38.7) 
0.029 
7–9 168 (20.5) 40 (21.9) 174 (20.6) 8 (12.9) 
10–12 211 (25.8) 42 (23.0) 235 (27.9) 13 (21.0) 
≥13 213 (26.0) 38 (20.8) 243 (28.8) 17 (27.4) 
Household       
Both parents 632 (75.1) 140 (72.2) 
0.390 
696 (79.3) 50 (69.4) 
0.051 
Mother/father/other 209 (24.9) 54 (27.8) 182 (20.7) 22 (30.6) 
Parents’ depression       
None 291 (56.7) 54 (50.5) 
0.256 
297 (57.4) 13 (41.9) 
0.146 At least 1 parent 164 (32.0) 43 (40.2) 163 (31.5) 15 (48.4) 
Do not know 58 (11.3) 10 (9.3) 57 (11.0) 3 (9.7) 
Individual characteristics       
Age at menarche, year       
≤10 65 (8.1) 26 (14.2) 
0.026 
   
11 178 (22.2) 45 (24.6)    
12 281 (35.1) 66 (36.1)    
≥13 148 (18.5) 28 (15.3)    
Pre-menarche 128 (16.0) 18 (9.8)    
BMI †       
<p85 622 (74.4) 147 (76.2) 
0.338 
623 (71.5) 56 (78.9) 
0.414 ≥p85 & < p95 140 (16.7) 25 (13.0) 147 (16.9) 9 (12.7) 
≥p95 74 (8.9) 21 (10.9) 101 (11.6) 6 (8.5) 
Sleeping duration, h       
8.5–9.5 305 (40.0) 61 (34.5) 
0.298 
311 (41.4) 15 (31.2) 
0.367 ≥9.5 223 (29.2) 52 (29.4) 243 (32.4) 19 (39.6) 
≤8.5 235 (30.8) 64 (36.2)  197 (26.2) 14 (29.2)  
Behaviours       
Smoking       
Never 640 (76.8) 111 (57.5) 
<0.001 
697 (81.8) 51 (71.8) 
0.039 
Ever 193 (23.2) 82 (42.5) 155 (18.2) 20 (28.2) 
Drinking alcohol       
Never 385 (46.2) 71 (37.6) 
0.032 
413 (48.0) 31 (44.3) 
0.553 
Ever 449 (53.8) 118 (62.4) 448 (52.0) 39 (55.7) 
Physical exercise       
Never 490 (59.3) 125 (65.8) 
0.240 
335 (38.7) 30 (44.1) 
0.028 
≤1 time/week 120 (14.5) 21 (11.1) 117 (13.5) 5 (7.4) 
2–3 times/week 171 (20.7) 38 (20.0) 301 (34.8) 17 (25.0) 
≥4 times/week 46 (5.6) 6 (3.2) 113 (13.0) 16 (23.5) 
Abbreviations: BDI-II, Beck Depression Inventory, Second Edition; BMI, body mass index (calculated as weight in kilograms divided 
by height in meters squared). † BMI was classified according to the age- and sex-specific BMI percentiles, elaborated by the United 
States Centers for Disease Control and Prevention. ‡ Chi-Square test. 
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An early age at menarche and alcohol consumption was associated with a higher prevalence of 
depressive symptoms among girls (Table 2). Boys with less educated parents and boys who revealed 
not doing physical exercise or doing physical activity more than four times/week, had higher 
prevalence of depressive symptoms (Table 2).  
Table 3. Crude and adjusted odds ratios for depressive symptoms (BDI-II > 13), according 
to boys’ and girls’ characteristics (Porto, Portugal 2003–2004) (n = 1,988). 
 Girls Boys 
 OR (95%CI) OR (95%CI) 
Characteristics Crude Adjusted ‡ Crude Adjusted ‡ 
Family characteristics 
Parents’ education, year     
0–6 1 1 1 1 
7–9 0.85 (0.55–1.33) 0.89 (0.48–1.66) 0.37 (0.16–0.84) 0.27 (0.07–0.99)
10–12 0.71 (0.46–1.10) 0.71 (0.40–1.26) 0.44 (0.22–0.89) 0.33 (0.12–0.94)
≥13 0.64 (0.41–0.99) 0.79 (0.45–1.39) 0.56 (0.29–1.07) 0.60 (0.25–1.46)
Household  
Both parents 1 1 1 1 
Mother/father/other 1.17 (0.82–1.66) 1.13 (0.66–1.94) 1.68 (0.99–2.85) 1.09 (0.39–3.04)
Parents’ depression     
None 1 1 1 1 
At least 1 parent 1.41 (0.91–2.20) 1.42 (0.90–2.22) 2.10 (0.98–4.53) 2.18 (1.00-4.74)
Do not know 0.93 (0.45–1.93) 0.88 (0.42–1.85) 1.20 (0.33–4.36) 1.00 (0.27–3.71)
Individual characteristics 
Age at menarche, year 
Pre-menarche  1 1   
≥13 1.35 (0.71–2.55) 2.89 (1.02–8.22)   
12 1.67 (0.95–2.93) 3.59 (1.36–9.51)   
11 1.80 (1.00–3.25) 4.12 (1.51–11.21)   
≤10 2.84 (1.45–5.56) 6.07 (2.00–18.46)   
BMI †  
<p85 1 1 1 1 
≥p85 & <p95 0.76 (0.48–1.20) 0.66 (0.35–1.24) 0.68 (0.33–1.41) 0.66 (0.22–1.97)
≥p95 1.20 (0.72–2.01) 0.85 (0.38–1.90) 0.66 (0.28–1.57) 0.49 (0.11–2.15)
Behaviours  
Sleeping duration, h     
8.5–9.5 1 1 1 1 
≥9.5 1.17 (0.78–1.75) 0.94 (0.55–1.60) 1.62 (0.81–3.26) 2.36 (0.89–6.26)
≤8.5 1.36 (0.92–2.01) 1.11 (0.67–1.84) 1.47 (0.70–3.12) 1.74 (0.63–4.78)
Smoking     
Never 1 1 1 1 
Ever 2.45 (1.77–3.40) 2.57 (1.65–4.01) 1.76 (1.02–3.04) 1.43 (0.61–3.37)
Drinking alcohol     
Never 1 1 1 1 
Ever 1.43 (1.03–1.97) 1.52 (0.97–2.37) 1.16 (0.71–1.89) 1.35 (0.62–2.92)
Physical exercise     
Never 1 1 1 1 
≤1 time/week 0.69 (0.42–1.14) 0.61 (0.31–1.22) 0.48 (0.18–1.26) 0.52 (0.11–2.50)
2–3 times/week 0.87 (0.58–1.30) 0.93 (0.54–1.62) 0.63 (0.34–1.17) 1.00 (0.36–2.79)
≥4 times/week 0.51 (0.21–1.22) 0.67 (0.22–2.02) 1.58 (0.83–3.00) 2.59 (0.89–7.54)
Abbreviations: BDI-II, Beck Depression Inventory, Second Edition; BMI, body mass index (calculated as weight in 
kilograms divided by height in meters squared); CI, confidence interval. † BMI was classified according to the age- and 
sex- specific BMI percentiles, elaborated by the United States Centers for Disease Control and Prevention. ‡ OR estimates 
adjusted for parent’s education and parent’s depression. 
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After adjusting for parent’s education and family history of depression, the odds of depressive 
symptoms was higher among girls with an early age at menarche and with history of tobacco consumption 
(Table 3). Girls who reported alcohol consumption also had a higher risk of depressive symptoms, 
although this result was not statistically significant (Table 3). Having less educated parents and having 
family history of depression were associated with depressive symptoms among boys (Table 3). 
4. Discussion 
The prevalence of depressive symptoms found in this study is in line with previous estimates [19–23]. 
Although preceding research has shown a similar frequency of depressive symptoms among 
adolescents, most studies included older adolescents, mainly from high school and college [19–23].  
As it is known that the rates of depressive symptoms increase during adolescence [3,10,13],  
the prevalence found in this study among young adolescents might predict a higher impact of 
depression later in life than expected, with a higher prevalence of depression in adulthood. 
The prevalence of depressive symptoms was more than twice as common in girls as in boys. This 
large difference found by this time among 13-year-old adolescents suggests that sex differences in 
depression may emerge earlier in life, and not only at 13 years of age, as previous research has  
stated [1,14,15]. Pubertal development can partially explain the sex differences in the prevalence of 
depressive symptoms as the emergence of a female excess of symptoms during adolescence is 
probably due to some combination of age-related changes in biological and cognitive functioning or 
social circunstances [4,14,28,29]. In this study, because there were no conditions at school to assure 
the privacy needed to evaluate adolescents’ pubertal development according to Tanner criteria, timing 
of menarche was used as an indicator of pubertal status. Although this option did not allow to compare 
boys and girls, girls with an early age at menarche presented a higher proportion of depressive 
symptoms. These findings, although presenting large confidential intervals due to the reduced sample 
size of some categories, minimizing the accuracy of the estimates, are not inconsistent with the social 
model for the impact of puberty development on depression. The change in social expectations and 
reactions of others to the adolescent's puberty development are more challenging for an individual 
entering the process without the support from peers in similar situation [30]. 
The relationship between low socioeconomic status, measured using parental education as a proxy, 
and the presence of depressive symptoms, with significant results only among boys, is in line with 
previous studies [31]. This can be explained by differences in coping styles and other interpersonal 
skills, such as communication, and differences in access to material goods and services [32]. 
As shown in previous studies, it was also found that adolescents whose parents reported receiving  
a diagnosis of depression at some point in their lives were more likely to report depressive  
symptoms [4,15,28]. This result underlines that depressive symptoms among these adolescents may 
not be a normal or temporary stage of adolescent’s development since it is known that having a parent 
with a history of major depression is one of the strongest predictors of depression in youth [4]. 
However it is not possible to conclude if this relationship is due to genetic factors and heritability or to 
a shared common family environment. It can even stress the importance of cultural factors running in 
families and making the expression of feelings and its communication more socially acceptable and 
following a common pattern. Culture affects parenting strategies and styles, and the development of 
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emotions and self-concept, key components of adolescents’ lives, affecting the adolescents’ perceptions 
of themselves [33]. Furthermore, culture is related with the individuals sensitivity to stressful life 
events [34]. Family environmental factors, also linked with cultural factors, like lack of family closeness, 
poor communication, absence of supportive relationships, parental rejection and little emotional 
warmth have all been found to be prevalent in families with depressed parents and are associated with 
an increased risk of emotional and behavioural problems in offspring [35,36]. Evidence from research 
on twins suggests that depressive symptoms are heritable starting in adolescence (after age 11) and 
continuing throughout adulthood, whereas family environment, but no genetic factors, is linked with 
depression in childhood (before age 11) [4]. In the present research age at symptoms presentation was 
not asked and thus it is not possible to speculate on the relative importance of the different aetiologies. 
These results go on-line with previous described associations besides the often recognized limitations 
of self-reported data regarding family history of depression’s variable. This study showed that girls 
with history of tobacco consumption had higher levels of depressive symptoms, in accordance with 
other studies [3,5,37,38]. Like previous research stated, there was a stronger link between depression 
and substance problems among females [10,39,40] that can be related to girls being more vulnerable to 
social influences and to consequences of substance use than boys [40].  
No meaningful association between depressive symptoms and physical exercise was found, in 
opposition to other studies that support an association between more frequent physical activity and 
lower levels of depression among adolescents [41–43]. There may be a higher probability of finding 
this inverse relationship in clinical samples than in population-based samples since the effects of physical 
activity are likely to be greater in adolescents who have poor mental health at baseline [43,44].  
In addition, although physical activity may enhance psychological well-being, it is possible that the 
predominant psychological environment and social interactions inherent in such settings will also be 
crucial [43]. 
The strength of this study relies on its population-base and the fact that it was conducted within a 
large sample of adolescents at an early phase of adolescence. As school education is compulsory in 
Portugal until 15 years of age all eligible adolescents were accessible at school. Nevertheless, 6.2% of 
the adolescents did not complete the BDI and those who completed this inventory belonged to families 
with higher educational level, showed a lower proportion of girls in pre-menarche and of boys with 
smoking habits and a higher proportion of girls consuming alcohol. According to known associations 
some of these differences could result in an artificially higher prevalence of depressive symptoms 
whereas others could cause the opposite. Once the number of adolescents who did not complete the 
BDI was small it is not expectable that these differences could affect the prevalence found and biase 
the associated measures.  
Other limitations need to be addressed. As in previous studies [13], our findings might be hampered 
by the relatively small number of boys presenting depressive symptoms. Secondly, though depressive 
symptoms exist as a continuum in the population, it was not possible to utilize these as continuous data 
due to the highly positively skewed distribution of scores. However, a binary outcome variable 
(depressed vs. not depressed) is expected to be clinically more relevant. Thirdly, although the measure 
of depression used is one of the most commonly used scales for detecting possible depression in 
normal population, that closely parallels Diagnostic and Statistical Manual IV (DSM-IV) symptoms of 
depression and proved to be a valid method among adolescents, we had no formal diagnosis of 
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depression, and this self-report measure for screening depression does not necessarily refer to 
depression of clinical relevance [45]. Nevertheless, our objective was not to measure the prevalence of 
clinical depression among adolescents but to assess depressive symptoms in this population since it is 
now understood that these symptoms represent a significant public health concern contributing to 
illness and disability [28].  
5. Conclusions 
Regardless the limitations, this study identifies factors related to depressive symptoms in a large 
sample comprising girls and boys at 13 years of age, from a nonclinical population. We consider that 
the prevalence of depressive symptoms found in our study (19% in girls and 8% in boys) calls for the 
awareness of public health professionals and politicians and justifies being alert to adolescents’ own 
indications of distress, already in the early phase of adolescence. Besides this, as the course of 
adolescents’ depressive symptoms has been noticed to resemble that of major depression, using  
self-reported screening questionnaires may help identifying these adolescents in order to guide them to 
appropriate helping interventions.  
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